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AUTHORS : Gul', V. Yes, Chang Yin-hsi, Vakula, V. L., Voyutskiy, Ss. 
ee 


TITLE: Adhesion of polymers to silicate glass. II. Nature of the 
adhesive bond rupture during the exfoliation of elastomer- 
glass joints 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 4, no. 2, 1962, 294-296 


TEXT: To study the nature of the adhesive bond rupture between polymer 
and silicate glass, water drops of equal size were applied with a pipette 
on the adhesive film or on glass before and after its contact with the 
elastomer. The outline of the drop was projected with a special lantern 
onto photographic paper after 30 sec contact with the substratum. The 
wetting B was calculated from the boundary angle @ between the water drop 
and the substratum: B= cos 0. The adhesion was determined according to 
V. Ye. Gul! et al. (Izv. vyssh. uch. zav.; Khimiya i khimicheskaya 
tekhnologiya, 2, 270, 1959). after contact with polyisobutylene (I) 
(molecular weight 200,000), the wetting of the glass sharply drops with 
increasing heating temperature while the control curve (without contact ) 
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drops only slightly. This indicates a polymer residue growing with the 
contact temperature. Since the wetting of glass differs for every temper- 
ature and does not equal the wetting of the polymer film (0.01), the layer 
of I cannot be continuous. Thus, the destruction of the joint was of ad- 
hesive nature. Adhesion grows with the contact temperature. This and 
the reduced wetting after exfoliation give proof of the increase in ad- 
hesive strength of the glued joint with increasing contact temperature, and 
the remaining of an ever more continuous polymer layer. Similar 
dependences were observed for glass - natural rubber. In glass - poly- 
chloroprene, wetting after contact with the polymer depends hardly on the 
contact temperature but differs greatly from the wetting of glass that has 
not been in contact with a polymer. This is probably due to formation of 
a very thin, continuous film of polychloroprene (wetting 0. 50) with high 
adhesion to glass. Tests with CKK~ ~40 (SKN-40) butadiene acrylonitrile 
copolymer yielded no positive results owing to similar wetting of glass 
with and without polymer (high polarity). Quartz or carbon replicas were 
separated before and after contact with the adhesive, and studied with an 
35MWn-2 (ELMID-2) electron microscope. Many small polymer spots were ob-~ 
-served on glass after 30 min contact at 1409C with I (molecular weight 
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200,000). Fewer but larger spots were found under equal conditions on 
natural rubber owing to lower strength of its adhesive bond. After 50 min 
contact at room temperature, polychloroprene left large portions due to 
its higher adhesion to glass. The authors thank N. M. Fodiman and 

%. M. Ustinova for electron-microscopic studiea. There are 3 figures 

and 6 references: 2 Soviet and 4 non-Soviet. The four references to 
English-language publications read as follows: J. J. Bikerman, J. 

Colloid Sci., 2, 163, 19473; J. J. Bikerman J. Appl. Phys., 28, 1484, 1957; 
J. J. Bikerman, Proc. Second International Conference on Surface Activity, 
London, 3, 427, 19573; J. F. Murphy Adhesives Age, 3, 22, 1960. 
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oO 0lceab: ¥Yysokomolekulyurnyye soyedineniya, v- Ay NO. 9, 1962, b42-64b 
TERLE:. Phe authors studied the structural and mechanical properties, the 
microstructure (with ar -2 (D-2) electrostatic electron microscope at 
6000-fo0ld electrooptic magnification), and the olectrical conductivity of 
various phenol formaldehyde resins of the resol type (i) or the 2-40 (2-40) 
epoxy resin type (II) filled with acetylene black. Results: Up to 3050 
biack is contained in the resin in the form of isolated particles; 
ifiec electrical resisiance is almost constant in the range: of 
lack concentrations (50,5. From 50,5 onward, the carson black 
s of I (grain size: --25 a) are contacting one anotner continuously. 
he values of the electrical resistance are muca lower than in 
mixtures containing less carbon black. With II, the grains of carbon black 
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are mucn larger so that greater amounts are necessary to improve 
conductivity. The difference in behavior of the two types of resin is due 
so their chemical nature. P. A. Rebinder and Ya. M. Parnas are thanked 
for tneir advice. There are 7 figures. 
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AUTHOR: Gul', V.¥e. Professor 
TITLE: Current conducting polymer materials 
PERIODICAL: ‘nurnal vse soyuznogo khimicheskogo obshchestva qmeni D.1. 


Mendeleyeva, V- 7» 70: 2, 1962, 200 - 


TEXT: ‘Me choice of 4 polymer for the preparation of a conducting mix- 
ture depends on two factors - the required physical and chemical properties and 
the specific resistance (3) necessary for the given purpose. It was observed 
that 3 depends on the quantity of soot (used as filler). Rlectronmicroscopic 
investigations showed that soot changes the structure of the polymer mixture, 
effecting a drop in resistance at a W% content, which is connected with 4 quali- 
tative change or structure. Soot is dispersed in the potymer mixture below 8 
content of 70%. Above this concentration chains are formed, which may give a 
steric network, i.e., 4 tri-dimensional chain structure, thus apparently erfect- 
ing the sharp decrease in resistance. Moreover ,3de pends upon the chemical 

nature of the resin, or on the form and distribution of soot particles in the res 
in. ‘Hence phenol- formaldehyde resins are petter compat ible with soot than 3 -ho \ 
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where Tl = 110 min and T2 * 104 min. The heterocharge is thus‘ 
due to two mechanisms, the first dipole orientation (relaxation ' 
time 17 ) and the second the macroscopic displacement of the ions 
the long relaxation time of which (tg) is due to the high specific os 
resistance of the material. The production of charges of the if 
same sign on both sides of the sheet can be explained by the V 
different numbers of positive and negative jons moving towards 


the electrodes. Besides the surface charging the piezomodulus was 

also measured. The latter was found to be directly proportional 

& to the surface density of the charge and reached a value of 
10-7 c.g.S.U- The full time of uleanization was 30 min at 
143°C. After vulcanization, specimens could not be electrified 
and it is clear that the electrets are locked in by the 
vulcanization. There are 3 figures: 


ASSOCIATIONS: Moskovskiy institut tonkoy khimicheskoy tekhnologii 

im. M.V.Lomonosova (Moscow Institute of Fine Chemica 

Technology imeni M.V, Lomonosov) r 
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1 ACCESSION NR: ARLO42249 §/0081/64 /000/008/s020/5020 


| SOURCE: Ref. zh. Khimiya, Abs. 85102 


AUTHOR: Rayevekiy, V- G.3 Yegorov, Yeo Vez; Mikhlin, V. E.; Gul’, Ve Yeos 
’ Voyutekiy, S- 5S. _ 3 sees RO SR ; 


TITLE: Influence of radiochemical cross-linking of elastomers on their adhesion 
to fiberforming polymers 


CITED SOURCE: Sb. Vy*sokomolekul. soyedineniya. Adgeziya pohimerov. M., AN SSSR, 
1963, 89-93 


TOPIC TAGS: elastomer, adhesion, polymer, radiochemistry, radiation vulcanization , 


TRANSLATION: The change of durability of adhesion of elastomers SKS-30 ARM-15, SKN-26 
and butyl rubber with polycaprolactam film during irradiation of samples by a flow 
of accelerated electrons was examined. It was determined that the change of - , 
resistance to separation during irradiation 4s described by curves passing 

through a maximum which corresponds to 3 definite integral dose of {rradiation. 
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(Thus the character of the change in adhesion strength during radiation vulcanization’ 
does not differ qualitatively from that observed earlier for cases of thermal 
vulcanization in the presence of vulcanizing agents. For samples with coatings 

of SKS-30 ARM-15 the dependence of the adhesion of this elastomer to polycaprolactam 
film was studied from the degree of its cross-linking during irradiation. The 
latter was characterized by the length of the section of molecular chain (M,), 
!included between two nodes of the space lattice. It was shcwn that the Limiting 
degree of cross-linking, after the achievement of which a drop of adhesion strength { 
‘gets in, shifts under the influence of radiation in the direction of a smaller ‘ 

; density of the lattice, as compared to that observed for thermal vulcanization in . 

ithe presence of vulcanizing agents. This phenomenon is explained from the positions 

‘of diffusion theory of adhesion. The presence of a limiting degree of cross-linking 
‘during radiation vulcanization was observed also on rubber-fabric materials based | 


“on capron fabric with a coating of Nairit and SKS~30 ARM-15 sacs by tectre | the 2 
jfabric on a calender. From authors' abstract. : ne 
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AUTHORS: Gul', V. Ye., Chernin, I. M., Zaborovskaya, Ye. E., 
: Dontsova, 5. P., Gvil'tdis, V. Yu. 


TITLE: Investigation of the rupture process of glass fabric~ 
reinforced resins 


{ 
PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 5, no. 2, 1963, 
274-278 


TEXT; The effect of the nature of the binder on the tensile strength of 
glass-reinfoiced resins (GRR) was studied. o = f(€) was determined and the 
breaking process was recorded with a high-speed camera. Results: GRR with 
epoxy phenol or epoxy phenol-rubber binder (I) brgak in the game way a8 a 
homogeneous brittle material, o = 1600 + 50 kg/om - In GRR with epoxy 
organosilicon binder, the individual glass fabric layers behave conan iteraiye 
Oo = 1250 + 100 kg/cm". GRR with epoxy resin binder differed but slightly . 
from I, but a slight separation into layers set ins o = 1550 + 50 kg/em@. 
The aeak irregular behavior was observed in glass fabric layers with poly» 
ester maleinate or epoxy polyester acrylate bindery 0 = 650 + 100 ke/om?, 
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Conclusion; ‘The strength of GRR increases with the cohesive strength of 
the binder and with its adhesion to glass. Under otherwise equal conditiona, 
the highest strength is obtained if the difference between the relative 

. elongation of the GRR and of the binder itself ia amall. Owing to tho 
penetration of the binder into microcracks and the resulting compensation of 
the overstrain peaks the strength of the GRR can be higher than the total = 
of the strengths of glass fabric and binder. There are 9 figures. 
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ABSTRACT: ‘The effect of temperature, polymer type, and filler on the magnitude = |°-. 
of electric charges produced during multiple deformation {n the compression of | : 
_ vuleanizates has been studied by means of the two apparatus whose diagrams ‘are © 
- ghown in Fig. 1 of the Enclosure. In apparatus I, {maximum]} deformation ig con- 
 gtant (condition 1), and the charge is determined by measurement of peak voltage 
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"at the lowex electrode, In apparatus II deformation is cinduated under constant 

| load (condition 2)},and the charge generated during one ¢yole ia first eaplified 

- and then computed. gine experiments were conducted with lithium iutadiene (skp) \7 
or nitrile (SKN-18,SKN-26, SKN: 40) rubbera having an identice). degree of cross~ — |: 
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Linking, The effects of polymer type and. temperature are presented in the form > 
of plots, shown in Figs. 2 and 3, .The charges are moxinum under condition: ‘Liat: 
‘ temperatures somewhat below and under condition 2, somewhat above the glass. tran 


[Ie 

' gition temperatures. In channel black-loaded vulcanizeates the’ charges are mini- [ 

_ mun for black contents. corresponding to maximum development of a continuous care — | 

-. pon black conductive structure. Discussion of the results indicates that charges: 
are produced both owing to inner orientation polarization and to outer-surface | 
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' pon black-loaded butadtene-styrene 4(SKB-J0A) hatural, 1,4-cis-polyisoprens 
and carboxylated (SKS3-30-1) rubberWulceanizates was studied with incised speci- 
- mens, which were subjected to bending-torsion tests on the Reenikovakty machine. © 
‘ Fatigue strength was lowered by charges produced during the deformation of the 
’ yuleanizates. This phenomenon is considered to be the result of the generation 
- of voltages which can activate both oxidation and degradation end of the rearrange-. 
ment of vulcanization linkages. The fatigue strength of carbon black Wulcanizates | 
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| - TOPIC ‘Tacs: fiberglass, reinforced fiberglabs, rupture mechanism, ; 
' . glasscloth deformation, resin deformation, jresin cracking, resin a 
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ABSTRACT: The mechanism of rupturing fiberglass reinforced with glass ; 
cloth under tension was investigated. If the deformability of the i 
_ resin and the glass cloth of the fiberglass differ significantly, Ras 
‘then on straightening the warp, the resin around the weft Cracks and |j. 

; then spalls, the weft is partially loosened and starts to bend fur- ee 
|; | ther. The thickness of the separate fiberglass layers and of the } 
H fiberglass increases, and lamination results. As the weft is freed §: 
; ;and bends, a torque is formed which ruptures the elementary resin © i. 
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. . 
ABSTRACT: The structures! formed by carbon black particles intermixed with 
thermosetting resins was studied. Dependence of the shear stress upon the 
amount of deformation of a sample containing 30% carbon black was experiment- 
ally determined. It was determined that the shear stress remains constant 
after stationary conditions have been attained, and the magnitude of permanent 
shear stress depends upon the curing time. Increasing carbon black content in 
a furfural acetone monomeric composition increased the (a) curing rate (b) shear - 
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stress and (c) maximum shear stress, of which the latter is attained in the 
terminal curing stages. Analogous results were obtained from phenol formalde- 
hyde resin with the one-stage type (E- 181) epoxy resin. It may be concluded that 
an increase in the carbon black content is accompanied by a change in curing 
rates. A change in the structure formed by the carbon black particles was ob- 
served in all checked cases, this being further confirmed by a change in the 
electrical conductivity of the system during the curing process. The specific 
electrical resistance decreased as curing progressed. The curing process is 
accompanied by dispersion of the carbon black particles which can form chain- 
like electric-conducting structures. Localized overheating, caused by high 
current, caused breaking down of the electric- conducting structures. Orig. 

art. has: 6 figures 
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TITLE: Aqueous dispersions of polypropylene 
SOURCE: Kolloidny*y zhurnal, V. 26, noe 3, 1964, 308-311 


: TOPIC TAGS: polypropylene, polypropylene aqueous dispersion, polypropylene 

dispersion emulsifier, rosin, oleic acid, stcaric acid, polypropylene dispersion 
‘ gaponifier, polypropylene dispersion time, polypropylene dispersion temperature, 
i polypropylene dispersion stability 


ABSTRACT: The influence of the main factors determining the dispersion process 
was studied for the purpose of broadening the range of aqueous dispersions and 
for obtaining films for food wraps. Powdered non-stabilized polypropylene was 

‘used as test material. Its preparation, i.e. dispersion on rollers, adding of 
emulsifier, alkaline hydrolysis and aqueous redispersion are described. This was | 
evaluated according to size of particles (microphotography) and aggregate stability: 
in a water solution (dilution threshold -maximm water dilution obtainable without 
cosgulation). The main factors were: nature of the emilsifier, concentration and | - 
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Imethod of introducing the alkaline solution. The time required for dispersion and 
; the dispersion properties depended upon the speed of introduction and the concen- 
[tration of the saponifying agent added to the mixture of polypropylene and emulsi- . 
‘fier. Increased alkaline concentration (2% and 5% KOH tested) and its rapid intro- 
duction (15-50 minutes tested) resulted in a lower dispersability of the system, i 
due to bigger particle size. Compared to oleic and stearic acid, rosin as emulsi- ; 
fier gave best results. Mycellar emulsifier formation, which depends upon temper~ ; 
ature, gave the best stabilizing results. The selection of dispersion temperature 
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depended upon the emulsifier (20C for oleic, 70C for stearic acid » 50-60C for 

rosin). Lower temperatures increased the particle diameter and decreased aggregate 
stability of the system. The best dispersion stability with ionogenic emulsifiers 
was obtained within narrow pH limits (11-11.5). Such dispersions bad a low dilu- | 
tion threshold (to 4%); 20% dispersions with pH 1 easily coagulated upon slight | 
dilution. Orig. art. has: 1 table and 4 figures. : 
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| ABSTRACT; ‘The authors studied so temperature dependence of the stre etl Of 2 de 
welded joints of two types on tworlayer materials with polyethylene cating wf: t 


(cellophane) and polyethylene te: terephthalate (dacron} films, A polyethylene 
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kee base materials were aluminum foil 60 pthick) with hydrated cellulose | 


coating 25-35 p was deposited by extrusion. Joints 5 om wide were then prepared | 
and their strength characteristics were measured, The strength of the joints— 

| at room temperature, relative to the strength of the material, was 12.5% in the 
case of the foil, 6.3% in the case of cellophane, and 19% in the case of dacron, 
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ABSTRACT: The effects of the temperature, pressure, concentration of HG1, and 

1 structure of the rubber upon the kinetics of hydrochlorination of natural and a 
Synthetic isoprene rubber were studied. The reaction was performed by dissolving |. iim 
rubber in dichloroethane and treating it with a saturated solution of HCl in | 
dioxane (ratio of solvents l:1, respectively). It was found that the rise in 
reaction temperature from 0 to 20 to 0C increases the rate rapidly, in spite of 
the decrease in the solubility of HCl. Trebling of the stoichiometric amount’ of : 
HCl is also favorable for the reaction rate. The structure of the starting rubber |... 
determines the properties. of ita hydrochloride, The hydrochloride of natural | Zs 
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TITLE: ‘New frostproof modification of polypropylene-poprolin 
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aS \ Se ee oe 
“ABSTRACT: Preparation of a froatproof oly propylene-based product with unchanged. | 
tensile strength & B by introducing of, a prpdeedinking agent CA is described. This: 
agent was tested because a lastioisetl te tylsebacate (I), normally used to lower: th 
brittleness temperature of polypropylene, also lowers ita tensile strength. Film!$: 
samples from cross-linked and untreated Polypropylene, 1 cm wide, 3 om long, end 60--7 
microns thick were stretched up to 500% on a Stretching machine ‘and. then placed.in ¢. 
thermocabinet at 130C. Experiments have show that the ratio of reversible to 
irreversible deformation of the untreated polypropylene was 9, while that of cross- 
linked propylene containing 1.5% of CA was 16, Addition of I to cross-linked poly- 
propylene resulted in a frostproof (-60 to -70C) modified product of tensile strength 
higher than that of the polypropylene. Relationships between the content of CA and . 


tensile strength, and of CA content and brittleness temperature are illustrated in 
Figs. 1 and 2, 
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ABSTRACT: Dynamical fatigue’ of combined film materials depending on 
frequency and amplitude o eformation was studied, Tests were carried 
out on an installation capable of reproducing mechanical vibration with 
a frequency range from 10=-600 cycles per second. The objects to be 
tested were polyethylene-lined packages. “Dependence of dynamical 
fatigue of polyethylene foil upon amplitude, frequency, and accelera- 
tion was determined, It was shown that in all cases the formation of 
cracks in and exfoliation of the foil from the polyethylene lining 
precede the destruction of material, the latter being caused by the 
polyethylene lining pierced by the foil edge at the place of the crack, 
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ABSTRACT: = The rate of drop of electrical sensitivity in the course of hardening of. 
nickel powder-filled epoxy films has been measyred as a function of the percentage 
hardener used and hardening temperature. ED-5epoxy resin containing 37% electro- | 

. lytic nickel and diethylenetriamine hardener were used. The hardening temperature 
varied from 20 to 70C. The experimental results are given in graphic and tabular 
form. It was found that with increasing percentage hardener and rising hardening 
temperature,. the rate of drop of sensitivity increased. Cross-linking in the course 
of hardening was accompanied by shrinkage, an increase in internal stresses, and the 
formation of contacts between current~conducting nickel” particles, which caused the 
sensitivity drop. Resistivities were of the order of 10° to 10°? ohm-cm. Orig. art 
has 4 figures. a [SM] : 
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! ABSTRACT: Powdered electrolyte copper particles (2-15 y) oxidized in air and cover- 
led with a film of semiconducting Cuy0 were Suspended in B-70 airplane gasoline -and i 
ithe conductivity of the suspension in a constant electric field was studied. The 
/volt-ampere characteristic obtained showed that the conductivity of the system in- - 
“creases smoothly with the field strength as is typical of semiconductors in strong . 
‘electric fields. The conductivity was due to the contact between the individual 
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‘copper particles coated with Cu20. The critical voltage (value at which breakdown ; 
loccurs) was found to be directly proportional to the thickness of the oxide film. 
-lthis relationship can be used in rapid methods for determining the degree of oxida-: 
‘tion of metal powders. In order to show that the conducting structures in powders =~ 
‘do not differ from those observed in suspensions, the conductivity of copper powder’ - 
immersed in gasoline was studied as a function of the depth of immersion of the — 
''electrodes;. the volume of powder between the electrodes was proportional to the 
depth. It was found that the conductivity of the oxidized copper powder before 
' ‘breakdown and that of deoxidized copper powder is approximately proportional ‘to the 
immersion depth whereas the conductivity of oxidized powder after breakdown is in- 
‘dependent of the volume of powder between the electrodes. Hence, in the first and 
_igecond case three-dimensional conducting structures are formed, but in the third 
_ lease, a bridge is produced. The paper was presented by Academician A. A. Balandin 
. on 6 July 1965. Orig. art. has: 3 figures. — . SE pes 
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